LABSPHERE
INTEGRATING SPHERE
SPECTRORADIOMETERS

HIGH SPEED

INTEGRATING SPHERE SYSTEMS
ACCURATELY MEASURE LUMINOUS FLUX
CCT & CRI FrROM LEDS, LAMPS &

UMIMAIRES 1IN SECOMDS

W Labsphene Integrating Sphere Spectroradiometers provide the fastest means
W . of maasuring the total light cutput (fhux) of lamps, LED=. luminaires and soli stata
\\“-‘.%-t highting [S3L). Unkke scanning monochromalons, our smay spectromeders capiure a full

W spectrum (350-1000nm] in millisaconds. Unike filter phatomeders, a spectroradiometer

will give accurate flu and chromaticity readings regandiass of the type of source under test.

Labsphere light measurement integrating spheres come in diameders from 25¢m 10 3m, 30 you can fest

arrytiing from just a singhe LED or small lamg, through LED light engines & downlighters, theaugh to the langest
luminaires and sireet lights. All integrating spheres provide the cption of either making 2= forward flux measurements
with extemnally mounted sources or 4 fofal flux measwrements with samples placed in the centre of the sphere. Parameters
reporied include: radiant flux (Winm); luminous flux - photopic & scotapic (lumens); CIE chromaticity (xy, u'v'); cormelated colour
femperature (Kelvin); dominant wavelength and punty; and colour rendenng (Ra, Ri-14). Wikh our latest TOCS opfion, the LED
is mounted on a iemperabure-controlled heaf sink, which means that you can make awtomated measurements of flux and colour
as a function of device temperature and drive curment / voltage {please refer to the separate TOCS brochure for details).
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LEDS - THE TRUTH IS OUT THERE

LEDs are being used almost everywhere - nof least in mare enengy efficient solid state lighting (S5L). The touble is,
you can't just fit tan “100 lumen” LEDs fo your luminaine and expect the luminaine to deliver 1,000 lumens. &n LED
rafed to give 100 lumens by the manufacturer will have been tested under idealised laboralory conditions, specifically
&t a junction iemperature of 25°C. When you put Iots of LEDs into & lumingirs they get hot - even if you've designed in
proper haat sinking. i is typical for an LED to operate at over 75°C in a high power luminaire. With increased
iemperature comes decreased fiux - expect to see a 30% drop in lumen output (and a significant shift in CCT) when an
LED is fitted into & luminaire, Of course, there are other losses from the lens, reflector or driver, bul the thermal loss is
ihe most significant. This is why luminaire developers and manufacturers find it necessary io fest the colour and flux of
the LEDs and LED modules they purchase to verify conformance o specification, and to then test the output of the
lurriinzire fsell, Simply estimating the pedormance of the luminaire based upon the bare LED spacification is risky.

Pro-Lite supplies an affordable goniophotometer that can be used to collect photometnic data from a luminaire in .ies
and .Idt formats - this also yields a fotal luminous flux measurement as the 2x inteqral of the directional intensity.
However, & gonometer scan takes up to 2 hours (after you've let the luminaine stabdiss), so a quick and simple method
of measuring flux and colour is essential. An in-house photometric laboratory containing a goniophotometer and an
infegrating sphare gives out an impartant message b0 your customars - that you ane a senous and credible suppliar of
solid state ghting.

THE DARK ART OF LIGHT MEASUREMENT

YWy use a proper integrating sphere when a simple infegrating cube or
gendesic chamber painted white and coupled 10 an inexpensive ux meder
will do the job just 25 well? It's all to do with how an integrating sphene
works, Next time you visit 2 test [ab with a sphere, try out the following
expenment. With a lamg buming in the sphers, gradually close the
sphere door and watch how all the shadows completely disappear.
This means ihaf the lght fiel is equal 21 all paints on the sphere

wall, which in fum means that what the photometer sees is
representative of the whole. |n practica temms, the measured fiux

will be independant of the source size, shape and beam patiem.

Only & property designed inbegrating sphere can ensure that you get
an accurabe reading — this is based on a combination of & sphencal
suriace coated with a high reflectanca, matte integrating
sphera paind,
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What of the inexpensive i matery A simple filber photometer
can give pood results if al you do is test tungsben lamps bul try measuring

sources with dscontineous spectra (e.g. LEDs, CFLs, discharge lamps) and you will suffer from very high emors
iover 200% has been known). This i3 because a simple filter photometer doesn't malch ihe human eye response, or
CIE V(&) funchion af &l wavelengths, Industry standards (e.g. IES LM7T3, CIE 127) recommend that you use a
speciroradiometer with your iniegrafing sphera rather than a photomter,

Labsphers sysiems employ & compact CCD aray spectrometer coupled to the sphere via optical fibre which caplures a
complete spectrum {e.g. 350-1000nm]) in a few of tens of miliseconds. Such speed was unthinkable back in the days
when a scanning manachramatar taak & minues to scan {he light source one wavelength at a time, A high speed CCO
spectrometer nat only saves lime and boasts your productrity, it also allows you to plat hght owlput over fime - fhis allows
you to confirm that the lamp has stabised ready for measurement. Measuring “cold lumens” (nof waiting for the LED fo
WaITT Up|) i5 3 common misiake,

Labsphera inteqrators also cormect for sample absorplion. Consider that a luminaire placed inside a sphere nof only amits
light - it alz0 absorbs light. This can lead to the measured flux being recorded low by some fens of percant. This amor is
correcied by means of an awdliary lamp which s used to gauge the absorption of the device under fest companed with e

callbration lamp,
PRO'I TE Al Labsphere ntegraling spheres provide the option of either making 2 forsand flux measurements with exdemally
TECHNOLOGY mounted sources (ideal for downlighters) or 4 otal fux measurements with samples placed in the: centre of the sphere

Spheres of 50cm and larger provide & height adjustable post mount for 4w measurements which can be mounied from the
q I i —} tr = batiom or the fop of ihe sphene - this allows downlighter fitings 1o be tested in their "natural”™ orentation. For 2x downwards
' ‘-']] 1€T¢€ I'— D 1CS fecing measursments with the source outside the sphers, the sphere mount can be customisad o rotats 90°,




THE PERFECT SPHERE IS PERFECTLY IMPOSSIBLE

We're not saying that Labsphere integrating spheres aren’t perfect - far from it - howsver there is no one-size-fits-all
policy when it comes o choosing the comect size for your apphication, Put too lange a light source in & given size
sphiere and it won't integrate propery. As a quide, for 4= measurements the sphere diameter should be 10 the
gample size {for 20 & 30 sources) or 1.5x the length of a linear device. For 2m measurements, the maximum
recommended sample size is 143 the sphere diameter (note that the sphere port may have to specially

enlarged on a custom basis - see specifications on the reverse for the standard port sizes).

Mot that you need a full sphere if you just wish 1o test an LED downlighter for 2m flux, The Labsphere Half Moon
Systems employ a hemisphere plus a plane mimor - the hemesphere is coated as normal with a matte, white
integrating sphene paint, while the other hemisphers is formed of the mirror image of the real hemisphera. In effect,
the Half Moaon is a sphere with half the size and twice the photometric sensitivity of & full sphers. By mounting the
330 sample and its drive electronics outside of the "sphere”, thermal management problems are much reduced
and measurement speed and accuracy
are improved, You akso benefit from
being able to test a downlighter in is
‘natural” arientation withou! having 1o
chmb fo the north pale of a lange
integrating sphera. Half Moon

Eyslems are available with s s
hemispheres of 30, 50 & 100cm :
diameter. Please refer to the
separate Half Moon brochure for
details,
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PHOTOMETRIC
MEASUREMENTS
DON'T HAVE TO
BE TESTING

LightMrX software is the beating heart of our Labsphere inlegrating sphene and Hall Moon speciroradiometer systems.
Lighthitrx performs spectroradiometric, photometric and colonmetnic measurements of LEDs and other light sowmes,
Cur opinion - and that of owr cuséomers - is that LighthktirX is quite simply the easiest o use software yed released for
periorming light source measuremenis. If fealures user-defined "methods® which simplify repeal testing, an auxiliary
comection capabdity 1o avord low readings when the sample is inside the sphere and the ability 1o perform bath
electrical and optical tesfing in conjuncton with a Kethley 2400 senies SourceMeter.

LighthirX reports the following spectroradiometric, photometnc and colodmetic paramaters;

- Speciral radiant flux, 350-1000nm (Winm}).

= Luminous fiux - photopic & scolopic obsanvars (lumans).

- Luminous efficacy (Watls per lumen) - requires optional Keithlay 2400 Sourcabeter.
- CIE chromaficity (xy. u'v').

- Comalated colour temperature, CCT [Kelvin).

- Dorminant wavelength & spectral purity (nm),

- Colour rendering index, CRI (Ra, R1-14)

- Drive current & voltage - requires oplional Kedhley 2400 SourceMeter.

Chart functions include;

- apectrum chart (speciral power, Winm versus nmy.

- Temporal chart (user specified parameters plotted over defined fime intervals, .g. luminous fux versus time),

- CIE 1831 chromabicity disgram with user-seleciable’dsfinable target quadrangles (2.9, nominal LED CCT bins).
- Lumen output versus temperature & drive current (specific to TOCS systems - see separate brochure),
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SPECIFICATIONS & ORDERING INFORMATION

Sphere Stze 5em Siem 1.0m 1.6m 1.9m 1bm
Max Lamp Power 100 400N 1560 FT4L U] TBC
2% For Sie Zm Zm Sem Sem Sem bom |
Max. 4x Samphe Sim 3% 30 dem 5452 5m Mixilxifem | 1MBx1Bxi8em | HxMoHem | 332332 33%m I
Max. Lingar Sample 16em Hem fificm 10Tem 1dTem 2em
fax. Luminous Fhues 13000 hrsens 18,000 lurners 72,500 umens | 200,000 umens | 260,000 umens TEC
Mir. Lumimous Flax 04 lumens 08 hemens 2 umens B lumens B lurens TEC
Inciuded in the - Intefior aceess lighl measurement integrabing sphens with inlemal Batles, cosine diffuzed detesddor pait, Feighl
Syslam adjustabie cantre mount post with bresdboand (bass down on 25cm sphes, base up & down mourdng on

rger sphenes), ports lor iectical leed-lieugh and aploesl |emperature prabe and sockel lor salibralian

larmp.
Piaase note: dha 25 & Slom sphwnes ave desigmed for usa on a banch, white e 1m and larger sphanes am
foar mounted. The 1 sahane i supplied o ockable casfors, whie e 7.6m s farger sphares have ang
fised hamiaphene and the athar hemmigphane opens on rals

- GO0 spectroradiomater with aptical fibre coupding o spha.

- Slandard kamp (spaciral radiant fuse). NIST iraceable.

- Auxliary lamp for absombion comection,

- Current regqulated pawer supplies for standand and suxiiary lenps

- LighthdirX softwars [PC nod included).

- (in-site commissioning and oparaior fraining,

- 1 year hardware waranty,

-1 year software kcenca & technical support agreement.

Popular Ciplions - Gphene oustomisation: enlarge 2n port up o & mewimum of 13 sphem diameter
- Sphene amiomisation: olating sphere mount (dlews 2m port 1o be rotaked o norh pake podiion),
- Gphene oustomisation: sample support bracket far 2 port.
- Gphene aminmisation: rack mount for sysiem power suppliss.
- Bat of 3 calbrated standands of spaciral rediant fus [Feeommandad for long term calibration traceabily).
- Gat of 3} uncalbraied ophical grade lamps (for user calbrafion a5 working slandards of speciral fux)
- Tharmocaupks Empersture probe and manior,
- Cooled G0 amay spectometar
- Kaithiey 2400 series Sourcableter (DG supply for LEDs & LED modulkes)
- Stebifsad AC supgly.
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NOTES

1, The maxinmum bemp power Specified mler to he slecingal consumplion of an incandescent sounce

2. The standand 2x por aize & quobed. This port can B enlerged up to 13 of e sphere dametsr an & custom besks.

3. The photomatric specifications quoted rfer to the measurament of an incandescent lamp (CIE standard iluminant A)
Spechications for ofter types of ighl source wil Gfer

A, The photometric apecications reder o Lebaghens inlegrating systems equipped with the COSE00 or COSE10 specirometen.
Cehar spectromatar oplions am availabls for which difieeant spacifications may apply.
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